Synthesis of Starting Materials
All of the boronic esters used in this paper have been reported previously and were prepared according to the 
Reaction Optimization
To a stirred solution of 1a (0.15 mmol, 1.0 equiv.) and 2a (1.0 M in THF, 1.3-2.0 equiv.) in solvent (1.0 mL) under N2 at T °C (see table below) was added freshly prepared LDA (0.86 M in THF or Et2O, 1.3-2.0 equiv.)
dropwise (approximately rate of addition = 10 µL every 10 s). The solution was then stirred at T °C for 1 h 3 before the addition of a solution of I-X (1.5-2.2 equiv.) in methanol (2.0 mL) dropwise over 5 min. The reaction was stirred for 5 min at T °C before warming to r.t. and stirred for a further 1 h. After this time a sample was removed and analysed by GCMS. 3 The generation of the ate complex between the boronic ester and lithiated vinyl bromide cannot be followed by 11 B NMR spectroscopy due to the instability of the ate complex at higher temperatures. However, after the addition of methanol (1.0 mL) to this solution, the ate complex can be observed by 11 B NMR after warming to room temperature. 4 It is important to note that this reaction cannot be performed without THF, as the reaction fails to give any product when Et2O is used as the only solvent (entry 14). This demonstrates the dramatic influence of THF on the reactivity of LDA, see: D. B. Collum, A, J. McNeil, A. Ramirez, Angew. Chem. Int. Ed. 2007, 46, 3002-3017 . 
Alkynylation General Procedures

General Procedure A:
To a stirred solution of 2a (1.0 M in THF, 0.60 ml, 0.60 mmol) and 1 (0.30 mmol) in diethyl ether (2.0 mL) under N2 at -95 °C was added freshly prepared LDA (0.86 M in THF, 0.70 mL, 0.60 mmol) dropwise at a rate of approximately 10 µL every 10 s. The resulting solution was stirred for 1 h at -95 °C before the addition of a solution of I2 (168 mg, 0.66 mmol) in MeOH (2.0 mL) dropwise over 10 min. The reaction was stirred for 5 min at -95 °C before warming to r.t. and stirring for 1 h. The reaction was quenched by the addition of 20% Na2S2O3 (10 mL) and the aqueous phase extracted with Et2O (2 × 15 mL). The combined organic phases were washed with water (15 mL), dried over MgSO4, filtered and concentrated in vacuo. The crude product was then re-dissolved in DMF (4.0 mL) and TBAF•3H2O (473 mg, 1.50 mmol) was added. The resulting solution was heated to 60 °C for 1 h before being cooled to r.t. and diluted with H2O (10 mL). The aqueous phase was extracted with Et2O (2 × 15 mL) and the combined organic phases dried over MgSO4, filtered and concentrated in vacuo. The crude product purified by flash column chromatography on silica gel.
Representative TLC example shown below for General Procedure A:
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General Procedure B:
To a stirred solution of 2a (1.0 M in THF, 0.60 ml, 0.60 mmol) and 1 (0.30 mmol) in diethyl ether (2.0 mL) under N2 at -95 °C was added freshly prepared LDA (0.86 M in THF, 0.70 mL, 0.60 mmol) dropwise at a rate of approximately 10 µL every 10 s. The resulting solution was stirred for 1 h at -95 °C before the addition of a solution of I2 (168 mg, 0.66 mmol) in MeOH (2.0 mL) dropwise over 10 min. The reaction was stirred for 5 min at -95 °C before warming to r.t. and stirring for 1 h. The reaction was quenched by the addition of 20% Na2S2O3 (10 mL) and the aqueous phase extracted with Et2O (2 × 15 mL). The combined organic phases were washed with water (15 mL), dried over MgSO4, filtered and concentrated in vacuo. The crude product was then re-dissolved in THF (2.0 mL) and cooled to -78 °C before the dropwise addition of LDA (0.86 M, 0.80 mmol, 0.93 mL in THF). The reaction was removed from the cold bath and stirred at r.t. for 1 h before quenching with saturated NH4Cl(aq) (10 mL). The aqueous phase was extracted with Et2O (2 × 15 mL) and the combined organic phases dried over MgSO4, filtered and concentrated in vacuo. The crude product was purified by flash column chromatography on silica gel.
General Procedure C:
To a stirred solution of 2b (68 mg, 0.40 mmol) 5 
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(15 mL), dried over MgSO4, filtered through a short pad of silica gel (2 cm) and concentrated in vacuo. The crude product was then re-dissolved in Et2O (3.0 ml) cooled to -78 °C and t BuLi (1.7 M, 0.44 ml, 0.75 mmol) was added. The reaction was then transferred to a 0 °C bath and stirred for 30 min before the addition of saturated NH4Cl(aq) (10 mL). The aqueous phase was extracted with Et2O (2 × 15 mL) and the combined organic phases dried over MgSO4, filtered and concentrated in vacuo. The crude product purified by flash column chromatography on silica gel.
Representative TLC example shown below for General Procedure C:
S8
Product Characterization (From Vinyl Bromide) (S)-(3-Ethynyl-5-methylhexyl)benzene (6a)
The starting boronic ester 1a (er 98:2, 151 mg, 0.500 mmol) was reacted with vinyl bromide according to General Procedure A. The crude product was purified by column chromatography (petroleum ether) to afford the title compound as a colourless oil in 81% yield (81 mg) and 98:2 er (100% es). 
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The starting boronic ester 1b (er 98:2, 86 mg, 0.30 mmol) was reacted with vinyl bromide according to General Procedure A. The crude product was purified by column chromatography (petroleum ether) to afford the title compound as a colourless oil in 54% yield (30 mg) and 98:2 er (100% es).
[α]D 23 = -9 (c 1. The er was determined by HPLC [chiralpak IB with guard, hexane/isopropanol 100/0, 0.5 mL/min, rt, λ = 210 nm, t (major) = 12.0 min, t (minor) = 13.0 min] to be 98:2 (100% es):
(R)-1-(3-Ethynyl-7-methyloct-6-en-1-yl)-4-methoxybenzene (6c)
The starting boronic ester 1c (er 94:6, 108 mg, 0.300 mmol) was reacted with vinyl bromide according to General Procedure A. The crude product was purified by column chromatography (petroleum ether/ethyl acetate = 50:1) to afford the title compound as a colourless oil in 76% yield (58 mg) and 94:6 er (100% es). 7, 134.0, 132.1, 129.3, 123.7, 113.7, 87.6, 69.7, 55.2, 36.9, 35.0, 32.5, 30.5, 25.7, 25.7, 17.6 ;
The er was determined by HPLC [chiralpak IB with guard, hexane/isopropanol 100/0, 0.5 mL/min, rt, λ = 210 nm, t (major) = 24.7 min, t (minor) = 29.9 min] to be 94:6 (100% es):
The starting boronic ester 1d (er 99:1, 172 mg, 0.500 mmol) was reacted with vinyl bromide according to General Procedure A. The crude product was purified by column chromatography (petroleum ether/ether = 100:1) to afford the title compound as a colourless oil in 73% yield (88 mg) and 99:1 er (100% es). 134.0, 129.4, 113.8, 88.8, 68.7, 55.3, 38.7, 32.6, 25 The er was determined by HPLC [chiralpak IB with guard, hexane/isopropanol 100/0, 0.5 mL/min, rt, λ = 210 nm, t (major) = 24.5 min, t (minor) = 28.2 min] to be 96:4 (100% es): S12 (R)-tert-Butyldimethyl((7-phenethylnon-8-yn-1-yl)oxy)silane (6f)
The starting boronic ester 1f (er 96:4, 138 mg, 0.300 mmol) was reacted with vinyl bromide according to General Procedure B. The crude product was purified by column chromatography (petroleum ether/ethyl acetate = 100:1) to afford the title compound as a colourless oil in 72% yield (77 mg) and 94:6 er (96% es).
[ 128.5, 128.4, 125.9, 87.7, 69.7, 63.3, 36.8, 35.0, 33.6, 32.9, 31.1, 29.3, 27.2, 26.1, 25.8, 18.4, -5 
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The The er was determined by HPLC [chiralpak IB with guard, hexane/isopropanol 100/0, 1 mL/min, rt, λ = 210 nm, t (minor) = 27.6 min, t (major) = 29.3 min] to be 97:3 (100% es):
(1R,2R,4R)-2-Ethynyl-1-isopropyl-4-methylcyclohexane (6h)
The starting boronic ester 1h (>25:1 dr, 80 mg, 0.30 mmol) was reacted with vinyl bromide according to General Procedure B. The crude product was purified by column chromatography (petroleum ether) to afford the title compound as a colourless oil in 53% yield (26 mg) and dr >25:1 [ds 100%, determined by 1 H NMR]. 68.8, 47.1, 42.4, 34.7, 33.2, 32.4, 28.5, 24.0, 22.2, 21.3, 15.6 . Spectral data are in agreement with those reported in the literature. 
Triisopropyl(((1R,2S,5R)-2-isopropyl-5-methylcyclohexyl)ethynyl)silane (6h')
The starting boronic ester 1h 
tert-Butyldiphenyl(((2R,4R,6S)-2,4,6-trimethyloct-7-yn-1-yl)oxy)silane (6i)
The starting boronic ester 1i (>25:1 dr, 102 mg, 0.200 mmol) was reacted with vinyl bromide according to General Procedure B. The elimination was performed with LDA (0.80 mmol) in THF (3.0 mL) at rt for 1 h.
The crude product was purified by column chromatography (petroleum ether/ethyl acetate = 100:1) to afford the title compound as a colourless oil in 70% yield (57 mg 
Product Characterization (From Vinyl Carbamate) (S)-(3,5-Dimethylhex-1-yn-3-yl)benzene (6j)
The starting boronic ester 1j (er 98:2, 86 mg, 0.30 mmol) was reacted with vinyl diisopropylcarbamate according to General Procedure C. The crude product was purified by column chromatography (petroleum ether) to afford the title compound as a colourless oil in 89% yield (50 mg) and 98:2 er (100% es). = 27.9 min, t (major) = 28.7 min] to be 98:2 (100% es):
(S)-(3-Methylhex-5-en-1-yn-3-yl)benzene (6k)
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The starting boronic ester 1k (er 99:1, 82 mg, 0.30 mmol) was reacted with vinyl diisopropylcarbamate according to General Procedure C. The crude product was purified by column chromatography (petroleum ether) to afford the title compound as a colourless oil in 72% yield (37 mg) and 99:1 er (100% es). The starting boronic ester 1l (er 98:2, 103 mg, 0.300 mmol) was reacted with vinyl diisopropylcarbamate according to General Procedure C. The crude product was purified by column chromatography (petroleum ether) to afford the title compound as a colourless oil in 87% yield (63 mg) and 98:2 er (100% es). 7.22 (m, 5H), 2.58 (s, 1H), 1.98 (s, 3H); 13 C NMR (CDCl3, 100 MHz) δ (ppm): 145.5, 144.7, 132.6, 128.5, 128.4, 128.4, 126.9, 126.9, 89.2, 72.7, 44.2, 30. The er was determined by HPLC [chiralpak IA with guard, hexane/isopropanol 100/0, 0.3 mL/min, rt, λ = 210 nm, t (minor) = 27.5 min, t (major) = 28.7 min] to be 98:2 (100% es):
(S)-(3-Ethyl-3-methylpent-4-yn-1-yl)benzene (6m)
The starting boronic ester 1m (er 99:1, 86 mg, 0.30 mmol) was reacted with vinyl diisopropylcarbamate according to General Procedure C. The crude product was purified by column chromatography (petroleum ether) to afford the title compound as a colourless oil in 84% yield (47 mg) and 99:1 er (100% es). 5, 128.5, 128.5, 126.0, 85.6, 81.4, 70.6, 70.2, 35.5, 33.2, 30.3, 24.7 56.0, 54.0, 48.7, 42.6, 39.9, 39.5, 39.2, 37.1, 36.2, 35.8, 35.6, 35.3, 34.8, 31.8, 30.5, 28.3, 28.0, 26.0, 24.1, 23.9, 22.9, 22.6, 21.2, 18.7, 18.3, 12.8, 12.1, -4.4, -4.5 
S21 (S)-1-(But-3-yn-2-yl)-4-methoxybenzene (6q)
To a stirred solution of starting boronic ester 1q (er 99:1, 524 mg, 2.00 mmol) and vinyl diisopropylcarbamate (457 mg, 2.67 mmol) in THF (8.0 mL) under N2 at -78 °C was added freshly prepared LDA (0.86 M in THF, 3.10 mL, 2.67 mmol) dropwise. The resulting solution was stirred for 1 h at -78 °C before the addition of a solution of I2 (678 mg, 2.67 mmol) in MeOH (6.0 ml) dropwise over 5 min. The reaction was stirred for 5 min at -78 °C before warming to r.t. and stirred for 1 h. The reaction was quenched by the addition of 20% Na2S2O3 (10 mL) and the aqueous phase extracted with Et2O (2 × 15 mL). The combined organic phases were washed with water (15 mL), dried over MgSO4, filtered and concentrated in vacuo. The crude product purified by flash column chromatography on silica gel (petroleum ether/ethyl acetate = 15:1) to give 3q' as a colourless oil (558 mg, yield 91%). 9, 158.3, 153.2, 135.5, 128.7, 113.7, 99.9, 55.3, 46.2, 46.0, 42.5, 20.9, 20.5, 19.8 The product 3q' (122 mg, 0.400 mmol) was then dissolved in Et2O (4.0 ml) cooled to -78 °C and t BuLi (1.7 M, 0.26 ml, 0.44 mmol) was added. The reaction was then transferred to a 0 °C bath and stirred for 30 min before the addition of saturated NH4Cl(aq) (10 mL). The aqueous phase was extracted with Et2O (2 × 15 mL) and the combined organic phases dried over MgSO4, filtered and concentrated in vacuo. The crude product purified by preparative TLC on silica gel (petroleum ether/ethyl acetate = 10:1) to give 6q as a colourless oil in 37% yield (24 mg) and 98:2 er (98% es) along with recovered 3q' (42 mg). Yield of 6q based on recovered starting material = 56%.
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[α]D 23 = +14 (c 1.0, CHCl3); Rf (petroleum ether/ethyl acetate = 100:1): 0.2; IR (film) νmax/cm -1 : 3290, 2974, 2932, 1608, 1509, 1243, 1177, 1032, 829, 636 ; 1 H NMR (CDCl3, 400 MHz) 7. 34 -7.27 (m, 2H), 6.90 -6.83 (m, 2H), 3.79 (s, 3H), 3.72 (qd, J = 7.2, 2.5 Hz, 1H), 2.25 (d, J = 2.5 Hz, 1H), 1.49 (d, J = 7.1 Hz, 3H);
13 C NMR (CDCl3, 100 MHz) δ (ppm): 158.5, 134.9, 127.8, 114.0, 87.5, 69.9, 55.3, 30.8, 24.3 The starting boronic ester 1a (er 98:2, 500 mg, 1.65 mmol) was reacted with vinyl bromide according to General Procedure A without elimination. The crude product was purified by column chromatography (petroleum ether) to afford the title compound as a colourless oil in 83% yield (384 mg). 128.5, 128.4, 125.8, 117.7, 46.9, 42.9, 35.6, 33.3, 25.1, 23.5, 21.6 LDA (0.86 M, 0.80 mmol, 0.93 mL in THF) was added slowly to solution of (S)-(3-(1-bromovinyl)-5-methylhexyl)benzene 3a (83 mg, 0.30 mmol) in THF (2.0 mL) at -78 °C. The reaction was removed from the cold bath and stirred at r.t. for 1 h before the addition of MeI (0.50 mmol, 31 µL) and stirring at r.t. for a further 1 h. Saturated NH4Cl(aq) (10 mL) was added and the aqueous phase was extracted with Et2O
(2 × 15 mL). The combined organic phases were dried over MgSO4, filtered and concentrated in vacuo. The crude product was purified by column chromatography (petroleum ether) to afford the title compound as a colourless oil in 93% yield (60 mg).
